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Section A 


Answer any four (4) of the following five (5) questions. All questions are of equal value. 


Question 1 (15 marks) 


a) Suggest three methods that may be used for sterilisation of equipment or media. (3 marks) 
b) What was the spontaneous generation theory? Give a detailed description of how Pasteur 
disproved it. (12 marks) 


Question 2 (15 marks) 


a) You have isolated a microbe from a medical sample. You know it is a bacterium since you 
could amplify 16S but not 18S rRNA gene sequences. Your task is to identify the bacterium to 
the species level. 

Describe how you would identify the bacterium to the species level using four methods 
discussed in MICR220. (8 marks) 

b) Once you identified a bacterium to the species level, describe three morphological, 
biochemical or physiological tests you could do to further characterise the bacterium. 

(7 marks) 


Question 3 (15 marks) 


a) Draw the cell walls of Gram-negative and Gram-positive bacteria. Clearly label each 
component the cell walls and state its roles. (10 marks) 


b) Give two examples of antibiotics that affect the cell wall and briefly explain the mechanism 
of action of each antibiotic (3-4 sentences on each antibiotic). (5 marks) 


Question 4 (15 marks) 
a) Explain the following terms: selective media, defined media and rich media. (5 marks) 


b) Which common macronutrients (elements) and micronutrients are essential for growth of 
microbial cultures? What are their functions in the microbial cells? What are their sources? 
(10 arks) 


Question 5 (15 marks) 
a) Name three stages in the nitrogen cycle. (3 marks) 


b) What is nitrogen fixation, which group of organisms can fix nitrogen and why is it important 
for the biosphere? (6 marks) 


c) The nitrogenase is sensitive to oxygen. Does this mean that nitrogen-fixing organisms survive 
only under anaerobic conditions? Explain your answer using examples. (6 marks) 
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Section B 


Answer any four (4) of the following five (5) questions. All questions are of equal value. 


Question 6 (15 marks) 


a) Describe two characteristics or features which yeasts and protozoa share. Describe three 
ways in which yeasts and protozoa differ from each other? (5 marks) 


b) Describe the basic structure of a mould. DRAW a labelled diagram to accompany your 
description. (7 marks) 


c) Explain the difference between a plasmodial slime mold and a cellular slime mold. 
(3 marks) 


Question 7 (15 marks) 


a) The figure below shows the structure of an enveloped virus. Name each component 
(Labelled A - Con the diagram). (3 marks) 


Enveloped virus 


b) Describe the structure of the component labelled A on the diagram above. (2 marks) 


c) Describe the structure of the component labelled B on the diagram above. Where is this 
component derived from? (2 marks) 


d) Describe the structure of the component labelled C on the diagram above. Where is this 
component derived from? (2 marks) 


e) Name and describe three potential fates of cells that become infected with a virus? 
(6 marks) 
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Question 8 (15 marks) 


a) Define AND give an example of each of the following: endemic disease; epidemic disease 
and pandemic disease? (6 marks) 


b) Explain the difference between a vector and a fomite? (2 marks) 


c) Infectious disease in humans follows a standard pattern of clinical progression. DRAW a 
diagram to illustrate this pattern of progression, briefly describing (2-3 sentences) the 5 
general stages of a disease? (7 marks) 


Question 9 (15 marks) 


a) An epithelial cell becomes infected with an intracellular pathogen. Draw a diagram to show 
how this infection will result in activation of the immune system. Include the types of cells 
and proteins involved, showing the activation of each. (10 marks) 


b) Draw a labelled diagram of immunoglobulin G (IgG). Indicate the major features of IgG and 
briefly describe (2-3 sentences) why each feature is important. (5 marks) 


Question 10 (15 marks) 
a) Explain the difference between resident and transient microbiota. (2 marks) 
b) Is resident microbiota uniform all over the body? Explain why or why not. (3 marks) 


c) Choose 1 human body system and describe the types of microbes that are found within that 
body system and where they are found within that system? (4 marks) 


d) Describe two ways, giving appropriate examples, in which human-microbe interactions may 
be of benefit to the human host. (6 marks) 
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